This paper represents a culmination of our previous work. We started with the hypothesis of a pair of independent Einstein Field Equations responsible for two spacetime 4-manifolds M . We cast Pauli matrices in M[3] and derived the motion of a free electron-wave via the Dirac equation to be a uniform circular motion around two perpendicular connected semi-circles; at their intersection virtual photons are emitted for electromagnetic interactions. We derived the unique wave length that was the diameter of M[1] at the Big Bang to be the Planck length and showed how the union of two spinning circles of electromagnetic wave energy within this wave length could be decomposed into a pair of electron-wave and positron-wave. In this paper we go one step further to show how the above decomposition at the Big Bang could also result in all the observed fermions and bosons with their associated antiparticles, thus essentially concluding our theory.
Introduction
Dirac applied Clifford algebra to take the square-root of the equation E 2 − (pc) 2 = (m 0 c 2 ) 2 and derived his equation that contained two sets of Pauli matrices of opposite signs corresponding to an electron and a positron. In this paper we will propose a generalized Pauli matrix of components σ 11 = σ 22 = 0 and σ 21 = a + bi = σ 12 with a 2 + b 2 = 1 to explain quarks and antiquarks (cf. e.g., [6] , for generalizing Pauli matrices by Clifford algebra into higher dimensions for quantum information theories).
Our construct of "combined manifold" (see [7] for a comprehensive but compact summary of our work up to this paper) may be visualized as two identical stamps glued together with one copy containing particles of energy E [1] in {(x, y) ∈ R 2 } and the other copy containing their associated waves of energy E [2] in {x + yi ∈ C} (cf. e.g., [3, 4] for the construct of mirror universe of particles, to be distinguished from our duplicate universe of electromagnetic wave energies). That is, we model our Universe M [3] = {(t + ti, x + yi, y + zi, z + xi)}, which then leads to the identity 0 a − bi a + bi 0 .
Therein the vector (0, a, b) = 0,
, 1 2 , for example, will be shown hereafter to be the tangent to the wave motion of a down quark at (x, y, z) = (1, 0, 0). By examining the field superposition of two down quarks and one up quark for the composition of a neutron, we will see in the following the necessary field embedding of an antineutrino and thus interpret the weak nuclear force as Nature's extraction of the two roots of E 2 − (pc) 2 = (m 0 c 2 ) 2 , separating antimatter from matter, and at the same time confirm the well-known parity asymmetry. From our previous work (see [7] ), prior to the Big Bang there had been a universe M [2] containing electromagnetic pure waves and possessing a gravitational constant G [2] = 2.3 × 10 75 × meter 3 kilogram× second 2 ≈ 10 85 G [3] (where G [3] ≡ the recognized universal gravitational constant). At a certain point in time t = 0, a cosmic black hole B was formed in M [2] due to its astronomically large G [2] . The interior of B, carrying coordinates {(ti, xi, yi, zi)}, yields quotient spaces mod 2πi, and is thus responsible for quantum entanglements ∀t > 0. At t = 0 the center of B broke B ⊂M [2] open and branched out M [1] of diameter λ * = 2.56 × 10 −35 meter (= Planck length, which we proved in [7] ), when fermions and bosons will be shown below to have been created at the center of M [1] ∩ B.
Continuing a review of our previous work, we have a point particle q exist exclusively in M [1] . Carrying a mass m q,0 > 0 kg, q punctures M [1] with a mini black hole b q , which contains energy E [1] . Since b q ⊂ M [1] ∩ B, b q is also a part of B ⊂M [2] . The wave energy E [2] associated with q resides in a ball (⊂ B ⊂M [2] ) of diameter λ q but minus b q . As such, b q can be viewed as the "common window" between M [1] and B ⊂M [2] . Invoking Feynman's analysis of the electromagnetic mass, we have set the energy E [3] as carried by a particle-wave to be E [3] 
Previously (see [8] ), we extended Einstein Field Equations to
where we converted electric charges to gravitational energy through the Poynting vector resulting in an added term of T att;rep μν,em . Due to the large force ratio of electromagnetism to gravity, the modified Schwarzschild radius r bq of the above mini black hole b q as solved from Equation (2) can be much greater than the familiar 2G [3] m q,0 /c 2 (cf. [11] ). By a consideration of the relativistic invariant hc, we will show here below r bq = λq 2e
. As is well-known, the proper time stops on the boundary of a black hole so that Δx = cΔt = 0; i.e., the entire boundary of b q collapses to a single point topologically. As such, we will show in the following that connected mini black holes of nucleons cause the formation of a nucleus amid the electric repulsion among all the protons contained therein, referred to as the strong nuclear force.
In the following Section 2, we will first show the analytical details of the motions of quark-waves and their formation of proton and neutron, and explain why neutron must decay in Subsection 2.1 . Then in Subsection 2.2 we will present our version of the strong nuclear force and construct a nucleus of 264 nucleons within a diameter of 15 × 10 −15 meter by connecting all the 264 mini black holes as an illustration. Finally in Section 3, we will conclude with a summary remark.
Analysis

Matter composition and the nuclear weak force
Dirac derived for a free electron e − the equation
where
and −P (x,y,z) ≡ i ∇, which performs a 90
• − rotation to the gradient to yield the tangent vector and thus the momentum vector, with the negative sign in front determined by the definitions of the quantum-mechanic momentum operator and the relativistic momentum four-vector. Here we note that perpendicular to any gradient vector is a plane and thus a 90
• − rotation as represented by i can refer to any vector on this plane. The Pauli matrices therein are
, and (5)
Since
we generalize σ 3 to account for quarks by varying (a, b) = (0, 1) to
. Previously we solved Equation (4) for the eigenvectors {ψ A , ψ B } with ψ A (t, Λ A (t)) having the following motion
, and (0, −1, 0) ≡ S(outh), we have schematically
ψ B (t, Λ B (t)) has the following corresponding motion
which can be transformed from ψ A (t, Λ A (t)) by a change of frame through rotating the x − z plane around the y − axis clockwise by 90
• followed by rotating the x − y plane around the z − axis clockwise by 90
• . As such, we can just use Λ A (t) alone to describe the motion of a particle in the sequel. In [7] we showed how S 1 (x,y) ∪ S 1 (x,z) at the Big Bang could be regrouped into
We now change the angle between the two intersected circles from the above
radian to account for analogously the pair-creation of a down quark and its antidown quark by defining
with a view to turning the previous semi-circle of (E, T, W ) of e − toward its semi-circle (W, N, E) by π 3 radians to arrive at the semi-circle that may be characterized as (E, T NN , W ) so that
corresponding to an electric charge of − 1 3 as possessed by the down quark d (cf. [5] for quark pair-creation). This can be done by rotating
Next since the up quark u has charge + 2 3
, we reverse the trajectory of e − but alter the now reversed semi-circle (
This is carried out in analogy to σ 3,d by
and ∀t ∈
To facilitate our further analysis and presentation, we make the following denotation.
which denotes (outflow from W via N ≡ 12 ≡ 0 to (x, y, z) = (1, 0, 0) ≡ E, followed by an inflow from E through the 1 − o clock plane that contains T NN back to W ). Formally we now introduce the following notation. 
Similarly we then have
Then proton
by field superposition via specific mixing angles as observed in the laboratory. Neutron
where W − = e − ∪ ν e , composed of quantum fields from the ± roots of the Dirac equation, must dissolve. For the same reason, boson Z 0 = quark q ∪ antiquarkq must disintegrate into q andq. Thus, the weak nuclear force may be considered as the physical manifestation of the mathematical operation of taking the square-root of
In this connection, since a union of photons can also result in e − and e + , one can see the possibility of an integrated electroweak theory (for an update of the electroweak synthesis, see [10] ). Also, we can see why there is asymmetry in weak interaction. Consider a comparison between e − = (0, 3) and neutrino
. Whereas e − = (0, 3) can also be expressed as (3, 0) by reversing the sequence of the Pauli matrices from the above σ 1 → σ 2 → σ 3 to σ 3 → σ 2 → σ 1 , i.e., with two spin directions, ν has only one spin variety since for ν
or alternatively expressed
Now all particles originated from the Big Bang, where there was a unique common wave length responsible for the emergence of all particles (see [7] ) 
or a Lorentz factor γ e = 9.46 × 10 22 . The fact that v e < c is due to the law of conservation of angular momentum, which requires Λ A,e − (t) stop at the intersection of the two perpendicular semi-circles (
That is, the two singular points {W, E} connecting the two uniform circular motions of speed c along a pair of semi-circles slow down the overall speed to be less than c, thus resulting in a rest mass > 0,an issue which the Higgs boson also addresses.
We In short, for any fermion q, its rest mass
Since ( 
The above Lorentz factor γ that yields the rest mass of a particle appeared in our earlier extended Einstein Field Equations in [8] ,
Rg μν = − 8πG [3] c 2 T μν,grav ∓ 16πG [3] (
where we combined electromagnetism with gravity by adding to Einstein Field Equations the energy-momentum contribution 
Because of the above extended Einstein Field Equations, the familiar formula of the Schwarzschild radius of a black hole must be modified; this will play a vital role in our account for the strong nuclear force, to which we now turn.
The strong nuclear force
From Feynman's analysis of the electromagnetic mass, we have assigned the energy carried by a (particle, wave) to be
which is contained in a wave length λ that has been redshifted from the abovementioned universal common wave length λ * = 2.56 × 10 −35 meter at the Big Bang to the present day via the cosmic inflation. The point particle coming into being in M [1] with energy E [1] at the Big Bang presented itself as a mini black hole ("m.b.h." henceforth) b in M [1] . We contend that b containing E [1] had radius
by a consideration of the following relativistic invariant:
where the factor 1 r in the integrand is based on our previous postulation of the position wavefunction of a free electron, which contains the electric field E in:
.
As such, E [2] being outside the m.b.h. is contained in −
, as project onto R x .
We next assert that d, u,and n share the same wave length as that of the proton p, with λ p ≈ 1.7 × 10 −15 m ≡ 1.7f m, so that they also share the same radius of their respective m.b.h. s (cf. [11] )
here we recall that due to our extended Einstein Field Equations the familiar Schwarzschild radius must be modified, and we do so by substituting a modified massM q into the familiar formula of the Schwarzschild radius
Because of the above specified wavefunction ψ, the probability density of the position of the point particle q is proportional to |ψ| h. s is topologically identified as one single point. As such, p = {u, u, d} is composed of three "glued" (pun intended) quarks, the same with n = {u, d, d} except that n containingν e is to disintegrate in about 15 minutes as addressed in Subsection 2.1.
We now construct a nucleus with a view to minimizing the total internal electric repulsion among the protons but subject to path connectivity across the m.b.h. s of all the nucleons contained therein (cf. e.g., [2, 12] , for nucleon alignments). Since the nuclear diameter ranges from about 1.75f m to 15f m, we consider a large atom of 264 nucleons (as in platinum P t − 264 of atomic number Z = 78). Since the diameter of the m.b.h. s is
we calculate the number of m.b.h. s occupying in each of the three axes x, y, z by (1) removing the non − m.b.h. domain of the proton at either end of the linear formation due to the electric repulsion therein, i.e.,
and (2) 
Summary Remark
Thus our combined 4-manifold M [3] = {(t + ti, x + yi, y + zi, z + xi)} provides for all observed fermions and bosons a 4-dimensional spacetime that can be considered as a specialization from {(t, x, y, z)}× t ,x 1 + iỹ 1 ,x 2 + iỹ 2 ,x 3 + iỹ 3 of 11 dimensions. The Standard Model has been well known to suffer from the following drawbacks (cf. p. 1513, AAAS's publication Science of March 29, 2013 for "The tyranny of the standard model"): (1) the foundational problem --the enigma of the wave-particle duality and the relegated probability interpretation of quantum waves, which inevitably leads not only to such artificial constructs as probability current, intrinsic spin, and vacuum energy but also to the costly conclusion that all energy must be manifested as particles, when the truth of the matter is that a whole copy of wave universe B ⊂M [2] carrying (physical) energy has been left out; (2) the difficulty of integrating gravity with quantum mechanics, (3) the origin of the Big Bang, (4) dark matter, dark energy, and the cosmological constant (cf. e.g., [1] for the seriousness of this problem); (5) the ineffectiveness of dealing with quantities on the Planck scale, such as the mini black hole and the (1/r) problem, and (6) quantum entanglement.
Our model says that a particle carrying energy 3 4 E [3] exists as a point at the center of its own generated mini black hole in M [1] , which has a radius λ 2e ; the remaining 1 4 E [3] exists outside the mini black hole, −
, as a wave in B ⊂M [2] ; the wave along with the mini black hole spins along two connected semi-circles, which incidentally can explain why it takes a 4π turn to restore an electron position (see [9] ). M [2] contains dark matter and dark energy from the electromagnetic waves therein; due to a large G [2] , M [1] × B came into being, the Big Bang. B = {(ti, xi, yi, zi)} furnishes quotients spaces and hence quantum entanglements. The Einstein-Hilbert tensor R μν − 1 2 Rg μν per se is an energy-momentum tensor that is linked to T μν through a physical constant of proportionality, leaving no logical room for a cosmological constant; instead we postulate two independent sets of Einstein Field Equations respectively for M [1] of G [1] and M [2] of G [2] . Because the probability density of the position of a particle in M [1] is |ψ| 2 ∝ E (t, x, y, z) 2 as contained in B ⊂M [2] , quantum mechanics results. Finally since we have shown how at the Big Bang S , and π 2 , we do not see why such an angle could not be π 4
, for instance. As such, we predict the existence of particles of half electric charge.
